Cerebral cortical areas of origin of excitation and inhibition of rubrospinal cells in the cat.
The relations between the cerebral cortex and the red nucleus have been studied in acute, chloralose anaesthetized cats using intracellular recording techniques. Stimulation of the cerebral cortex induces in rubrospinal cells a short latency excitation followed by a long lasting silent period. The evidence is presented that at least a great part of the latter is due to genuine IPSP evoked in these cells. Three populations of rubrospinal neurones have been distinguished according to the cortical origin of their afferents: one group receives projections from the forelimb cortical area. These cells project to the cervical spinal cord and thus should control the forelimb. The second group receives projections from the hindlimb cortical area. These cells project to the lumbar spinal cord and should control the hindlimb. The third group of rubrospinal neurones receives convergent projections from both forelimb and hindlimb cortical areas. If these cells have collateralized axons terminating in both rostral and caudal spinal cord, they could contribute to the coordination of fore- and hindlimb movements. The projections originate in cytoarchitectonic areas 1-5 i.e. in the primary motor and sensory areas and in the rostral portion of the parietal area. No projection has been found from area 6 (premotor) or from area 7 (caudal parietal). The projection upon single rubrospinal cells has been found to originate from large cortical regions with a large overlap between those with excitatory and inhibitory actions. This could indicate the intermingling of cortical cells transmitting both effects.